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[57] ABSTRACT 
Devices are provided for analyzing a fluid cell contain- 
ing sample. The devices comprise a solid substrate, 
microfabricatcd to define at least one sample inlet port 
and a mcsoscalc flow system. The mesoscale flow sys- 
tem includes a sample flow channel, extending from the 
inlet port, and a cell handling region for treating cells 
disposed in fluid communication with the flow channel. 
The devices may further include a structure inducing 
flow of cells in the sample through the flow system. In 
one embodiment, the cell-handling region may com- 
prise a cell lysis structure to enable the lysis of cells in 
the sample, prior to, e.g., the detection of an intracellu- 
lar component in the cell sample. In another embodi- 
ment, the cell handling region may comprise a cell 
capture region, comprising binding sites which revers- 
ibly bind to a specific population of cells in the cell 
sample, to permit the isolation of the specific cell popu- 
lation from the sample. The devices can l>e utilized in a 
wide range of automated sensitive and rapid tests for the 
analysis of a fluid cell containing sample. 
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[57] ABSTRACT 

Integrated electrophoretic microdevices comprising at least 
an enrichment channel and a main electrophoretic flowpath 
are provided. lo the subject integrated devices, the enrich- 
ment channel and the main electrophoretic flowpath are 
positioned so that waste fluid flows away from said main 
electrophoretic flowpath through a discharge outlet. The 
subject devices find use in a variety of electrophoretic 
applications, including clinical assays. 
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I^^ ABSTRACT 

Devices and methods are disclosed for moving charged 

molecules through a medium by the application of a 
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TTie fields can be activated by computer software and 
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each other to obtatn rapid and complex chemical syn- 
thesis, sequencing Or reaction protocols 
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[57] ABSTRACT 

Separation media for electrophoresis, and methods of filling 
and flushing of cicctrophorelic devices such as capillaries 
arc described. By preparing submicron to • above-micron 
sized cross-linked gel particles and using gel swelling equi- 
librium concepts, such devices can be easily filled and 
flushed. Gel particles can be prepared by inverse suspension, 
precipitation and suspension polymerization. These pardcles 
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[57] 


ABSTRACT 


Devices and methods are disclosed for moving ctiarged 
molecules through a medium by the application of a plural- 
ity of electrical fields of sufiScicnt strength and applied for 
sufficient amounts of time so as to move the charged 
molecules through the medium. The devices although pref- 
erably smaU in size, preferably generate large numbers (100 
or more) of electrical fields to a movement area which 
preferably contains a liquid buffered or gel medium. Mix- 
tures of charged molecules arc pulled through ttic gel by the 
force of the electrical fields. The fields arc preferably 
activated simultaneously or sequentially one after another at 
various speeds to create complex force field distributions or 
moving field waves along the separation medium. Charged 
molecules capable of moving quickly through the gel will be 
moved along by the faster moving field waves and be 
separated from slower moving molecules. The fields can be 
activated by computer software and can be used to move 
molecules away from and toward each other to obtain rapid 
and complex chcnucal synthesis, sequencing or reaction 
protocols. 
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[57] ABSTRACT 

A method and compositions for separating molecules 

based^ on^ molecular size, shape. afTmity, chirality. 

wcig„t c»ari5e, and hydrogen bonding, using a mosaic 
mairu formed by polymerizing a dispersion of disper- 
soids withm a polymeric matrix. The dispersoids and 
rjr* ^ ""^^^ "^"'^ different hydrophobicity or 
hydrophihcity. The dispersoids can be porous or non- 
porous. The mosaic matrix can be used with existing 
chromatographic and electrophoresis apparatus to cf- 
rect an enhanced separation of molecules, particularly 
of nucleic acids and peptides, by application of a solu. 
tion and/or an electrical field to the matrix. The solu- 
tion can form a pH. ionic, or composition gradient, and 
be applied using gravity or under pressure. TTie electri- 
cal field can be continuous, pulsed, or two-dimensional. 
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[57] 


ABSTRACT 


Disclosed arc devices for amplilying a preselected poly- 
nudeoadc in a sample by conducting a polynucleotide 
polymerization reaction. The devices comprise a substrate 
microfabncaled to define a sample inlet port and a mesos- 
cale flow system, which extends from the inlet port The 
mesoscale flow system includes a polynucleotide polymer- 
ization reacUon chamber in fluid communication with the 
miet port which is provided with reagents required for 
polymerizauon and ampUfication of a preselected poly- 
nudeoLide. In one embodiment the devices may be utilized 
to unplement a polymerase chain reaction (PCR) in the 
rcacuon chamber (PCR chamber). The PCR chamber is 
provided with the sample polynucleotide, polymerase 
nucleoside triphosphates, primers and other reagenti 
required for the polymerase chain reaction, and the device is 
provided with means for thcrmaUy controUing the tempera- 
ture of the contents of the reaction chamber at a temperature 
contnoUed to dehybridize double stranded polynucleotide to 
anneal the primers, and to polymerize and amplify ihc 
polynucleotide. ^ 
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[57] 


ABSTRACT 


EHscloscd are devices for amplifying a preselected poly- 
nucleotide in a sample by conducting a polynucleotide 
amplification reaction. The devices are provided with a 
substrate microfabricatcd to include a polynucleotide ampli- 
fication reaction chamber, having at least one cross-sectional 
dimension of about 0. 1 to 1000 ^m. The device also includes 
at least one port in fluid communication with the reaction 
chamber, for introducing a sample to the chamber, for 
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